Summary:
The Introduction Uranaga (1992) pointed out that the incidence of bacterial infection is increased and the mortality from infection is higher in the aged bed ridden patients (ABRPs), while Nomoto (1987) demonstrated an age-related attenuation of cell-mediated and humoral immunoreactions in both ABRPs and aged laboratory animals. The first step in the defense mechanism against bacterial infection is phagocytosis mainly by polymorphonuclear cells (PNCs) and partially by macrophages.
We are aware of only one study on non-specific immunity in aged individuals, especially in ABRPs (Sato et al. 1994 
Results
Phagocytic ability o, f polymorphonuclear cells (PNCs) ( Tables 1 and 2) An effect of incubation temperature on carbon particle phagocytosis by PNCs was clearly demonstrated. Namely, when Fig. l and 2 that the low mean values of the control group were mainly the result of abnormally low values in a single subject.
Macrophage phagocytic ability (Fig.2 Colloidal carbon particles are known to be negatively charged and phagocytosed by phagocytic cells (Tokunaga, 1986) . Measurement of intrinsic phagocytic activity of these cells has often been used as a tool for estimating nonspecific immuno defense. Although Cantrell and Elko (1973) reported that carbon clearance was decreased in aged rat, to our knowledge, there has been until now no report dealing with the influence of aging on carbon phagocytosis in human.
Our data demonstrate that the phagocytic function of these cells is unchanged in ABRPs. Elevation of temperature in vitro promoted PNC phagocytic activity whether the cells were obtained from ABRPs or controls. As regards the PNC function in the aged, Palmblad and Haak (1978) reported that aging does not change blood granulocyte bacteriocidal capacity. By contrast, Antonaci et al. (1984) reported that phagocytosis of candida albicans became depressed in the aged. It is well known that aged patients do not always develop a fever in infectious diseases. Fever in inflammatory diseases is induced by cytokines, interleukin 1 (IL 1) and tumor necrotizing factor (TNF), which are produced and secreted by macrophages. Several investigators reported that IL 1 and/or TNF secretion declines in aged animals (Johnson et al. 1978; Bradly et al. 1989) . Therefore one explanation for the fast deterioration of infections in aged patients is that the low febrile response resulted from attenuated upregulation of PNCs phagocytic activity.
Our experiments show that macrophage from ABRP possess similar phagocytic activity to those from controls but decreased ability to undergo morphological change. The morphological response of macrophages did not occur when the macrophages were incubated in the absence of carbon particles in the ink (data not shown). Therefore it is evident that the morphological changes were induced by phagocytised colloidal carbon. Johnson et al. (1978) Gardner et al. (1981) . Although these theories as to the mechanism of cellular damage are very attractive, we think that colloidal carbon in ink interacts with lysosomal membrane and damage might result from leakage of lysosomal enzymes, and simultaneously released cytokines.
The same mechanism has been proposed for the morphological changes of macrophages induced by Dextran sulfate 500 (Hahn and Bierther, 1974) . This kind of morphological reaction may be stronger in youth, but the pattern of shapes of macrophages in inflammation will be the subject of further investigation.
